The number of breast cancer women has increased dramatically in Korea. The cause is perceived to stem from adaptation to a westernized life style which increases body mass index (BMI). However, there are no meta-analysis data available that could help in understanding the relationship between Korean females' BMI and breast cancer occurrence. Method All the published articles that investigated the relationship of Korean women's BMI with breast cancer prevalence between 1950 and 2007 were included in this study, based on a screen of the computerized databases that search for these articles (MEDLINE, RISS4U and KMBase). The commercial software Comprehensive Meta Analysis was used for the analysis. Results The high BMI score group presented a higher prevalence of breast cancer on both a fixed-effects model [odds ratio (OR) = 1.282; 95% confidence interval (CI) = 1.209, 1.361] and a random-effects model (OR = 1.388; 95% CI = 1.129, 1.706). In addition, a high BMI score on pre-and postmenopausal groups was found to have a significantly higher prevalence of breast cancer on both a fixed-effects model (OR = 1.467; 95% CI = 1.268, 1.698, OR = 1.614; 95% CI = 1.360, 1.917, pre-and postmenopausal, respectively) and a random-effects model (OR = 1.387; 95% CI = 1.134, 1.696, OR = 1.681; 95% CI = 1.149, 2.461, pre-and postmenopausal, respectively). Conclusion This meta-analysis of Korean women showed that a high BMI was related to a higher incidence rate of breast cancer. This study used a subgroup analysis of pre-and postmenopausal groups; the high BMI subset in both the pre-and postmenopausal groups was shown to have a higher incidence rate of breast cancer. [Asian Nursing Research 2009;3(1):31-40] 
INTRODUCTION
Breast cancer is one of the most common types of cancer and affects millions of women around the world, with a noticeable fatality rate. The prevalence rate of breast cancer, particularly in Korean females, has shown a spike in recent years. In 2002, breast cancer was reported as the most frequent form of cancer being treated in women (National Cancer Center, 2002) , and in 2003 the death rate associated with the cancer ranked second among various types of cancers affecting female patients (Korean National Statistical Office, 2003) . Numerous factors have been identified as major contributing factors of breast cancer in women. These include race (Axelrod et al., 2008) , age (Gloecker-Reis, Pollack, & Young, 1983; Muller, Ames, & Anderson, 1978; Sweeney, Blair, Anderson, Lazovich, & Folsom, 2004) , family history (Axelrod et al., 2006; Sweeney et al.) , older age of menopause (Muller et al.) , estrogen receptors (Axelrod et al., 2006; Clark, McGuire, Hubay, Peterson, & Marshall, 1983; Manni, 1983) , weight (Song, Sung, & Ha, 2008; Yoo, 2003) and decreased birth rates and breast-feeding (National Cancer Center, 2002; Yoo, Yoo et al., 2002) . Obesity is another important factor (Hede, 2008; Hjartaker, Langseth, & Weiderpass, 2008) to consider. When viewed in the light of recent changes in the diet of Korean women, i.e., westernization, and subsequent increases in fast food consumption and greasy, fatty food intake, obesity is a significant element contributing to the female population's rising body mass index (BMI) and potentially to an increased risk of breast cancer diagnosis (Bissonauth, Shatenstein, & Ghadirian, 2008; Hjartaker et al.) . Another major factor associated with obesity is a lack of exercise due largely to a sedentary lifestyle (Carpenter, Ross, Paganini-Hil, & Bernstein, 2003; Jakicic & Otto, 2006; Maruti, Willett, Feskanich, Rosner, & Colditz, 2008 ). Given the considerably high level of prevalence and fatalities observed in Korean women, a more accurate causal analysis is urgently needed. However, little or no metaanalysis data are available, where these could help to better understand the relationship between BMI and breast cancer occurrence in Korean females. Therefore, the purpose of this study was to investigate the relationships among Korean women's BMI and breast cancer occurrence, and to determine through meta-analysis if obesity during the pre-or postmenopausal stage was related to breast cancer occurrence.
METHODS
In this study, the relationship between BMI and breast cancer among Korean women was investigated, as examined through meta-analysis while executing the guideline provided in the MOOSE (Meta-analysis of Observational Studies in Epidemiology Group; Stroup et al., 2000) .
Research strategies
All the published articles that investigated the relationship of Korean women's BMI with breast cancer prevalence between 1950 and September 2006 from the authors previous work (Lee, Park, & Park, 2008) and between October, 2006 and November, 2007 from this study were included. A screen of the computerized databases was conducted to search for these articles. Those databases were Medline, RISS4U, which is the typical database supplied by KERIS (Korean Education & Research Information Service, http://www.riss4u.net) in Korean Healthcare Academia and the Korean Medical Database (KMBase; http://kmbase.medric.or.kr). The keywords used for all areas were "breast cancer" or "breast neoplasm" and "Korea" or "Korean" in the Medline database, and the keywords of "breast cancer" or "breast neoplasm" were used for title screening in the local database.
The articles were selected through title and abstract screening from breast cancer-related articles among domestically and internationally published studies with Koreans as subjects. The secondary abstract review was performed on the first screened articles with review of the full text. The selection procedure was managed by two investigators with consensus required, when they integrated the different views on particular articles.
Inclusion criteria and study selection
The eligible articles for the meta-analysis included Korean women living in Korea, and the studies examined the relationship between breast cancer and obesity (BMI). The selected study design included was the observational study (cross-sectional, casecontrol and cohort study). The research that included males or patients living in a foreign country, or required an invasive test to verify a risk factor such as genetic factor, were excluded from this study. In addition, non-observational studies and dual-published research were not included. Figure 1 shows the selection process of how the final 26 articles were selected as subjects for the metaanalysis. The 25 papers, which investigated BMI as a breast cancer risk factor, were selected from 34 papers in the authors previous work (Lee et al., 2008) . We originally retrieved those articles for systematic review of the breast cancer risk factors in Korean women between January, 1950 and September, 2006 . For the meta-analysis, one additional paper published from September, 1996 to November, 2007 was selected by following the exactly same search strategies as the authors' previous work. As shown in Figure 1 , a total of additional 213 were initially screened: 175 articles on RISS4U & KMBase and 38 articles on MEDLINE. Nine articles were selected based on a screening through the title and abstract review. Then, one article was selected, after eight articles out of the initial nine articles were excluded based on full text review.
Selected observational studies

Data extraction
The selected articles were analyzed with checklists. The contents of the checklists were as follows: year of publication, type of publication, research question or purpose, study design, data collection method including response format (e.g., questionnaire, etc.), study sites (or region), source and number of study subjects, inclusion and exclusion criteria of subjects, demographics of the subjects, period of study, response rate, sampling methods, possible sources of bias, confounding variables, analytic methods, number of subgroups according to BMI cut-off, effect size and p values, 95% CI and adjustment factors. In particular, BMI categories used in the 26 studies were generally binary, tertiary, quartile or quintiles. Therefore, a BMI score of 25, which was generally accepted as normal, was decided as the cut-off point, and each effect size was recalculated after transformation to a binary category (WHO, 2008) .
All data from the studies and quality evaluation were independently rated by the two reviewers. The agreement rate to determine the reliability of the ratings was 92.4% and disagreements were adjusted through discussion.
Statistical method
Comprehensive Meta Analysis, a commercial software program, was used for the analysis. Heterogeneity was analyzed with Q statistics based on the calculated values at a .1 level of significance, and the I 2 , which represent the percentage of degree of variation among selected studies. When heterogeneity did not exist, the I 2 score was 0, with a larger I 2 score presenting a higher probability of heterogeneity. Publication bias was tested for by Funnel Plot and Begg's & Egger's tests. Because obesity (BMI > 25) is more likely to occur during the postmenopausal stage where there is an increased risk for breast cancer, pre-and postmenopausal subgroup analysis was also performed (Song et al., 2008) .
RESULTS
General description
The articles used for the meta-analysis are shown in Table 1 . A total of 26 articles were included for the meta-analysis, and those consisted of 20 periodic articles (76.9%), four PhD dissertations (15.4%) and two Master theses (7.7%). A total of 8,559 cases and 63,605 controls were included for the analysis. In terms of study design, there were 25 case control studies and one cohort study out of the 26 studies. Eight of those studies were conducted in the 1990s, and the remaining 18 studies were performed in the 2000s. Fifteen studies out of those 26 articles focused on BMI and prevalence of breast cancer between the pre-and postmenopausal groups, but only 11 studies drew the results by classifying the pre-and postmenopausal group into subgroups. Therefore, the results from those 11 studies were applied to the meta-analysis.
Meta analysis
A high BMI score group presented a higher prevalence of breast cancer in both a fixed-effects model odds ratio (OR) = 1.282; 95% confidence interval (CI), 1.209 to 1.361; p = .000) and a random-effects model (OR = 1.388; 95% CI, 1.129 to 1.706; p = .002), as shown in Table 2 and Figure 2 . Also, a high BMI score for pre-and postmenopausal groups was found to have a significantly higher prevalence of breast cancer in both a fixed-effects model (OR = 1.467; 95% CI, 1.268-1.698, OR = 1.614; 95% CI, 1.360-1.917, pre-and postmenopausal, respectively) and a randomeffects model (OR = 1.387; 95% CI, 1.134-1.696, OR = 1.681; 95% CI, 1.149-2.461, pre-and postmenopausal, respectively).
The homogeneity was analyzed with Q statistics and I 2 . None of the 26 articles' homogeneity was found to be statistically significant, as shown in Table 3 (Q = 255.350; p = .000; I 2 = 90%). The premenopausal group analyzed from the 11 articles was found to have relative homogeneity (Q = 15.158; p = .126; I 2 = 34%), but the findings of the postmenopausal group was revealed to have the opposite result (Q = 43.337; p = .000; I 2 = 77%). The results of the Funnel Plot and Random Effect assumption to check publication bias are shown in Figure 3 because the homogeneity was not satisfied. The Funnel Plot was shown with relative symmetry, and there were large studies among the 11 studies.
Begg Table 4 .
To measure the stability of the result, sensitivity analysis was used. As shown in Figure 4 , each p value of the 25 articles (except for the subjected article) was calculated for overall effect size and statistical significance, and the stability of this study was confirmed accordingly.
DISCUSSION
A meta-analysis of western women previously reported that obesity might increase the incidence rate of breast cancer in general (Connolly et al., 2002; Harvie, Hooper, & Howell, 2003) . Similarly, this meta-analysis of Korean women showed that a high BMI was more likely to be related to a higher incident rate of breast cancer.
This study used a subgroup analysis of pre-and postmenopausal groups; the high BMI group for both pre-and postmenopausal groups was shown to have a higher incidence rate of breast cancer; additionally, the incidence of breast cancer in women in the postmenopausal stage was highly correlated with BMI, as compared to the incidence rate for women in the premenopausal stage. However, this result was not consistent with a previous meta-analysis that used 23 observational studies of the pre-menopausal stage. Ursine, Longnecker, Haile, & Greenland (1995) reported a moderate negative correlation between BMI and breast cancer. This inconsistency was based on the heterogeneity of the studies used in the metaanalysis by Ursin et al., and an inverse association was revealed for 19 control studies and community control studies. However, a positive association was shown after adjustment for confounding factors like age. Another meta-analysis of eight prospective studies of women with breast cancer reported that increased BMI might cause a significant elevation of breast cancer rate (Endogenous Hormones and Breast Cancer 
Sub-scale Study
Ahn (1998) Choi (2004) Chun (2004) Do (2000) Do (2003a) Jeon (1991) Joo (2004) Kang (1998) Lee (2005) Lee (2003) Lee (2001) Lim (2005) Moon ( Collaborative Group, 2003); this conclusion is consistent with the findings of the current study. Nonetheless, this result showed a decreased relative risk (RR) after adjusting for the effect of the serum estrogen, and such a fact indicates that the effect of serum estrogen seems to be critical to the relationship between BMI and the rate of breast cancer for the women in postmenopausal stage. A meta-analysis that investigated the relationship between body fat distribution and breast cancer incidence rate through waist-to-hip ratio (WHR) reported that the breast cancer rate increased when WHR was elevated to 1.62 (95% CI = 1.28−2.04) as a risk estimate (Connolly et al., 2002) . Connolly et al. adopted 14 case control studies and five cohort studies for their meta-analysis. They found that the risk estimate for premenopausal women was 1.79 (95% CI = 1.22− 2.62) and the risk estimate for postmenopausal women was 1.50 (95% CI = 1.10−2.04). As a result of separate analysis of pre-and postmenopausal stage and body fat distribution, the breast cancer incidence rate was higher in premenopausal women. When this study was compared with previous metaanalyses, the relationship between BMI and breast cancer showed that the breast cancer incidence rate was not only higher for women in the postmenopausal stage, but also for women in the premenopausal stage.
Because this meta-analysis adopted a total of 26 observational studies consisting of 25 case control studies and a cohort study, comparison of the difference between BMI and breast cancer incidence rate in the case control study and cohort study was not performed. However, the risk estimate was higher in the case control study than the cohort study according to previous meta-analysis between obesity and breast cancer rate (Connolly et al., 2002; Ursin et al., 1995) . This meant that the large size cohort study in Korean women was insufficient. To obtain a significant result in the meta-analysis studies, there should be a qualitative study and the level of study integration should be improved by performing a high quality cohort study of female breast cancer.
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The Q statistic of meta-analysis on homogeneity among 26 articles was not found to be statistically homogeneous. The possible reasons for this are the variety of study designs for articles used for metaanalysis, variety of study population (i.e. age, menopausal status), uncontrolled confounding factors (i.e. comorbidity, cancer stage), and unmatched BMI cutoff for the comparison of true effects. When the variety of true effects of integrated articles was considered, interpretation of the meta-analysis result using a random effect model was required (DerSimonian & Laird, 1986; National Cancer Center, 2002) .
Because the analyzed studies consisted of observational studies, the limitation of the meta-analysis was that the confounding effect of each study needed to be considered when the relationship between BMI and breast cancer rate from the result was generalized. The meta-analysis using observational studies cannot control for the inherent biases compared to the randomized controlled study, and the study design and subject selection for each analysis are not coherent; thus, it is somewhat difficult to generalize the results (Stroup et al., 2000) .
Moreover, a cross-sectional study is more likely performed in a particular area with a high incidence, and is less likely in an area with a rare incidence; therefore, those results can have bias and are a study limitation (Stroup et al., 2000) . However, in many circumstances a randomized controlled study may not be possible in reality. The meta-analysis using observational studies may be required because of the necessity of integrating real situations rather than controlled situations. In addition, observational studies can be useful because research on breast cancer rate and increased BMI cannot be performed with randomized clinical trials using an experimental study design. Although there is much debate on metaanalysis using observational studies, this method may be required because of the characteristics of breast cancer research. Also, this study's meta-analysis adopted the investigator's cut-off point to pull in raw data because all of the 26 studies utilized different BMI references. In addition, all the adjusted variables including age used in the actual studies were ignored, which may be a possible limitation.
Although these study limitations exist, this metaanalysis is still meaningful as an initial study because no other studies analyzing the relationship between BMI and breast cancer incidence rate among Korean women have been previously conducted.
